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Key indicators: single-crystal X-ray study; T = 123 K; mean o-(C-C) = 0.002 A; 
R factor = 0.035; wR factor = 0.100; data-to-parameter ratio = 16.8. 



The structure of the title compound, C20H29NO2, is isotypic to 
that of its homologue l-octyhndoUne-2,3-dione. The indohne 
ring and the two carbonyl-group O atoms are approximately 
coplanar, the largest deviation from the mean plane being 
0.0760 (10) A. The mean plane through the fused-ring system 
is nearly perpendicular to the mean plane passing through the 
1-dodecyl chain [dihedral angle = 77.69 (5)°]. All C atoms of 
the dodecyl group are in an antiperiplanar arrangement. In the 
crystal, molecules are linked by C— H- ■ O hydrogen bonds, 
forming a three-dimensional network. 

Related literature 

For biological activity of indoline derivatives, see: Bhrigu et al. 
(2010); Malhotra et al. (2011); Da Silva et al. (2001); Rama- 
chandran (2011); Smitha et al. (2008). For similar compounds 
see: Qachchachi et al. (2013). 




Experimental 

Crystal data 

C20H29NO2 
Mr = 315.44 



Data collection 

Oxford Diffraction SuperNova 
(single source at offset, Atlas) 
diffractometer 

Absorption correction: analytical 
[CrysAlis PRO (Oxford 
Diffraction, 2012); analytical 
numeric absorption correction 



Refinement 

R[F^ > 2a{F^)] = 0.035 

wR(F^) = 0.100 

S = 1.02 

3493 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



using a multi-faceted crystal 
model (Clark & Reid, 1995)] 
T„i„ = 0.942, r„„, = 0.979 
12640 measured reflections 
3493 independent reflections 
3039 reflections with / > 2o-(/) 
Ri„. = 0.021 



208 parameters 

H-atom parameters constrained 
Ap„„ = 0.29 e A"' 
Ap„i„ = -0.20 e A"' 



D-H-A 


D-H 


H - .4 


D---A 


D-H- - A 


C6-H6-01' 


0.95 


2.47 


3.1423 (14) 


127 


C6-H6- ■ 02" 


0.95 


2.55 


3.2360 (13) 


130 


C8-H8- ■ 02'" 


0.95 


2.52 


3.4598 (13) 


169 


Symmetry codes: (i) x, 




- i; (ii) X, -y -1 


- 5. 2 - 5; (iii) -y ^ 


h2, -z + 1. 



Monoclinic, Pl^/c 
a = 25.2013 (7) A 



Data collection: CrysAlis PRO (Oxford Diffraction, 2012); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); soft- 
ware used to prepare material for pubhcation: WinGX (Farrugia, 
2012) and publCIF (Westrip, 2010). 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: RZ5103). 
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1 -Dodeq'lindolme-2,3-dione 

Fatima-Zahrae Qachchachi^ Fouad Ouazzani Chahdi^ Houria Misbahi^ Michael Bodensteiner 
and Lahcen El Ammari 

1 . Comment 

Isatin (l//-indoline-2,3-dione) and derivatives possess a broad range of biological and pharmacological properties and are 
widely used as starting materials for the synthesis of heterocyclic compounds and as substrates for drug synthesis relevant 
to application as insecticides and fungicides. These compounds find applications also in a broad range of therapies as 
anticancer drugs, antibiotics and antidepressants (Bhrigu et al, 2010; Malhotra et al.,20\\; Da Silva et al, 2001; 
Ramachandran, 2011; Smitha et al, 2008). In our work, we are interested in developmg a new isatin derivative with the 
addition of an alkyl hahde to explore other potential applications. 

The molecule of title compound is build up from a fused five- and six-membered ring system linked to a 1-dodecyl 
chain and to two ketone O atoms as shown in Fig. 1 . The indoline ring and the two carbonyl-group O atoms are nearly 
coplanar, the largest deviation from the mean plane being 0.0760 (10) A for atom 01. The plane of the fused ring system 
is nearly perpendicular to the mean plane passing through the 1-dodecyl chain as indicated by the dihedral angle of 
77.69 (5)°. The dodecyl substituent has all carbon atoms in an antiperiplanar conformation. The structure of the title 
compound is similar to that of its homologue l-octylindoline-2,3-dione (Qachchachi et al, 2013). 

In the crystal, the molecules are linked by C6-H6— 01, C6-H6— 02 and C8-H8—02 hydrogen bonds in the way to 
build a three-dimensional network as shown in Fig. 2 and Table 2. 

2. Experimental 

To a solution of isatin (0.5 g, 3.4 mmol) dissolved in DMF (30 ml) was added potassium carbonate (0.61 g, 4.4 mmol), a 
catalytic quantity of tetra-n-butylammonium bromide (0.1 g, 0.4 mmol) and 1-bromododecane (0.9 ml, 3.7 imnol). The 
mixture was stirred for 48 h and the reaction monitored by thin layer chromatography. The mixture was filtered and the 
solvent removed under vacuum. The solid obtained was recrystallized from ethanol to afford the title compound as 
orange crystals in 86% yield (m. p. 321 K). 

3. Refinement 

All H atoms could be located in a difference Fourier map. However, they were placed in calculated positions with C — H 
= 0.95 A (aromatic), C — H = 0.99 A (methylene) and C — H = 0.97 A (methyl) and refined as riding on their parent atoms 
with UU^) = 1.2 [/eq (C) or U,JR) = 1.5 U^C) for methyl H atoms. 

Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2012); cell refinement: CtysAlis PRO (Oxford Diffraction, 2012); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for publication: ff7«GX(Farrugia, 2012) and publCIF (Westrip, 
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Figure 1 

Molecular plot of the title compound with displacement ellipsoids drawn at the 50% probability level. H atoms are 
represented as small circles. 





Figure 2 

Intermolecular hydrogen interactions in the title compound. Hydrogen bonds are shown as dashed lines. 
1 -Dodecylindoline-2,3-tlione 



Crystal data 

C20H29NO2 
M,= 315.44 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 25.2013 (7) A 
5 = 4.66818 (9) A 
c= 15.7013 (4) A 
y?= 104.926 (3)° 
V= 1784.84 (7)A3 
Z = A 



F(000) = 688 

Z),= 1.174 Mgm-3 

Cu Ka radiation, 1 = 1.54184 A 

Cell parameters from 6237 reflections 

61 = 5.4-73.8° 

// = 0.58 mm"' 

T= 123 K 

Plate, clear light orange 
0.12 X 0.11 X 0.04 mm 
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Data collection 

Oxford Diffraction SuperNova (single source at 

offset, Atlas) 

diffractometer 
Radiation source: SuperNova (Cu) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.3546 pixels mm"' 
CO scans 



Refinement 

Refinement on 

Least-squares matrix: full 

RiF' > 2ff(7^)] = 0.035 

wi?(i^) = 0.100 

5= 1.02 

3493 reflections 

208 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Absorption correction: analytical 
[CrysAlis PRO (Oxford Diffraction, 2012); 
analj'tical numeric absorption correction using a 
multi-faceted crystal model (Clark & Reid, 
1995)] 

r™„ = 0.942, = 0.979 

12640 measured reflections 

3493 independent reflections 

3039 reflections with /> 2a{I) 

i?w = 0.021 

^max = 73.6°, Orma = 3.6° 

A = -31-»30 
k=-5^5 
l = -\9^\% 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(Fo2) + (0.0528^)2 + 0.4135^] 

where P = {Fo^ + 2F,^)I1, 
(A/(7)„^x = 0.001 
^pr,^ = 0.29 e A-3 
Apmn = -0.20 e A 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance mafrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F^ against all reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional _/?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > ci{F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on all data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




CI 


0.11717 (4) 


0.3582 (2) 


0.56405 (7) 


0.0263 (2) 


C2 


0.07145 (4) 


0.5831 (2) 


0.52742 (7) 


0.0256 (2) 


C3 


0.07308 (4) 


0.6313 (2) 


0.43624 (7) 


0.0221 (2) 


C4 


0.11376(4) 


0.4511 (2) 


0.41950 (7) 


0.0207 (2) 


C5 


0.12551 (4) 


0.4485 (2) 


0.33845 (7) 


0.0243 (2) 


H5 


0.1527 


0.3249 


0.3268 


0.029* 


C6 


0.09572 (4) 


0.6350 (2) 


0.27432 (7) 


0.0264 (2) 


H6 


0.1030 


0.6382 


0.2179 


0.032* 


C7 


0.05561 (4) 


0.8162 (2) 


0.29048 (7) 


0.0280 (2) 


H7 


0.0363 


0.9419 


0.2455 


0.034* 


C8 


0.04351 (4) 


0.8149 (2) 


0.37185 (7) 


0.0258 (2) 


H8 


0.0158 


0.9361 


0.3831 


0.031* 
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C9 


0.18532 (4) 


A AATO 

0.0978 (2) 


A CAO/'A /0\ 

0.50360 (8) 


0.0262 (2) 




un A 
HyA 


A 1 OAO 


A A 1 /CI 

— O.Oloi 


r\ A A OA 

0.4489 


A AO 1 * 

0.031^ 




H9B 


A 1 OTA 

0.1870 


A AO TA 

-0.0370 


A CC^A 

0.5529 


A AO 1 * 

0.031* 




CIO 


0.23949 (4) 


0.2615 (2) 


0.52023 (8) 


0.0264 (2) 




T T 1 n A 


U.z jyo 


(J. 3 / /U 


A A £in A 

0.46 /4 


A AO O * 

0.032^ 




HlOB 


0.2421 


0.3951 


0.5701 


A AO ^ sk 

0.032* 




Cll 


0.28944 (4) 


0.0655 (2) 


0.54105 (8) 


0.0261 (2) 




Hi lA 


U.Z6O0 


—0.069/ 


A /I A 1 C 

0.4y 1 J 


A AO 1 * 

0.03 1^ 




TT 1 1 T) 

HUB 


0.2896 


A A /I O 

—0.0483 


A C A y1 O 

0.5943 


A AO 1 A 

0.031^ 




C12 


0.34340 (4) 


A 'I O AT /'0\ 

0.2303 (2) 


0.55654 (8) 


0.0269 (2) 




TT1 A 

H12A 


0.3441 


A T A 

0.3339 


A CA1 O 

0.5018 


A AO'^* 

0.032* 




H12B 


0.3448 


0.3748 


0.6032 


A AO 'I rfc 

0.032* 




C13 


0.39431 (4) 


0.0414 (3) 


A C OO /I O /0\ 

0.58348 (8) 


A AOTC /'IN 

0.0275 (2) 




XJ1 "J A 


0.3930 


A 1 A'20 

—0.1032 


A C3£A 

0.5369 


A A'3'3* 
0.033* 




H13B 


A O AO O 

0.3938 


-0.0620 


0.6383 


A AO O sk 

0.033* 




C14 


0.44783 (4) 


A 'I A A /I \ 

0.2094 (3) 


A CAOCO {Q\ 

0.59858 (8) 


A AO O O /O \ 

0.0283 (3) 




TU 1 /I A 


A /I /I O C 

0.445J 


All AC 

0.3iOj 


A C /i 1 /I 

0.5434 


A AO A * 
0.034^ 




H14B 


A /I /I C? 

0.4487 


0.3563 


f\ /' A A A 

0.6444 


A AO A d: 

0.034* 




C15 


A y1 AA 1/1 / d N 

0.49914 (4) 


A AT> T /O \ 

0.0237 (3) 


0.62696 (8) 


A AO O C /O \ 

0.0285 (3) 




hida 


A ACiO A 

0.4984 


A 1 T3 O 

— 0.1z3z 


A C O 1 

0.5812 


A AO A * 

0.034^ 




TT1 cn 

H15B 


0.4986 


A AT7 1 

—0.0771 


0.6822 


A AO A ik 

0.034* 




C16 


0.55241 (4) 


0.1948 (3) 


A /' A-\ 'n A /o\ 

0.64174 (8) 


A A'^AA /0\ 

0.0290 (3) 




TT 1 A 

HloA 


A C CI O 


A 1ACT 

0.2957 


A C OzT C 

0.5865 


A AO C sk 

0.035* 




T T 1 zm 


A C CJ 1 

0.5531 


A T /I 1 

0.3416 


0.6875 


A AO C * 

0.035* 




L17 


A ^A'>AA ^ A\ 

0.60399 (4) 


A A 1 1 A /TX 

0.0110 (3) 


A ^nc\ 1 A /o\ 

0.67010 (8) 


A A^AA /TX 

0.0290 (3) 




H17A 


0.6033 


A 1 T C O 

—0.1358 


A /I 'J 

0.6243 


A AO C * 

0.035* 




H17B 


0.6036 


A A A A A 

-0.0900 


0.7254 


A AO C sk 

0.035* 






0.65705 (4) 


A IOTA /'?\ 

0.1830 (3) 


A £LO AnO /0\ 

0.68478 (8) 


A AO on /o \ 

0.0287 (3) 




XJ1 O A 

HloA 


0.65 /4 


0.2838 


0.6294 


A A'3 A * 
0.034* 




H18B 


0.6576 


A O O A'l 

0.3302 


0.7304 


A AO A sk 

0.034* 




C19 


0.70879 (4) 


A A A 1 T /O \ 

0.0017 (3) 


A T 1 /0\ 

0.71327 (8) 


A AO 1 A /O \ 

0.0319 (3) 




TT1 n A 

HiyA 


0.7083 


A 1 /I ^ 1 

-0.1461 


A ^zno 

0.6678 


A AO O* 

0.038* 




XJ1 (YD 


A n(\Qn 
0. /Oo / 


A AAQ1 

— o.oy©! 


0. /Oo9 


A A-JO* 

0.038* 




CzU 


A n c ^ Af\ fz\ 
0. /Ol40 (D) 


0.1 /6j (3) 


A n'~)n ^ £L few 
0. 11 1 16 (9) 


A AO oo /'J\ 

0.0383 (3) 






\), 1 ozo 


U. JZU't 


n 77"^ 1 
U. / 1 J i- 






H20B 


0.7622 


0.2724 


0.6720 


0.046* 




H20C 


0.7932 


0.0491 


0.7453 


0.046* 




Nl 


0.13859 (4) 


0.2877 (2) 


0.49531 (6) 


0.0237 (2) 




01 


0.13183 (4) 


0.2676 (2) 


0.63893 (5) 


0.0368 (2) 




02 


0.04303 (3) 


0.6876 (2) 


0.57083 (5) 


0.0350 (2) 




Atomic displacement parameters (A^) 




jjn ijii 


IP' 








CI 


0.0228 (5) 0.0325 (6) 


0.0234 (5) 


-0.0083 (4) 


0.0058 (4) 


-0.0017 (5) 


C2 


0.0203 (5) 0.0317(6) 


0.0250 (5) 


-0.0069 (4) 


0.0063 (4) 


-0.0076 (5) 


C3 


0.0169 (4) 0.0255 (5) 


0.0240 (5) 


-0.0034 (4) 


0.0056 (4) 


-0.0056 (4) 


C4 


0.0168 (4) 0.0231 (5) 


0.0212(5) 


-0.0028 (4) 


0.0029 (4) 


-0.0021 (4) 


C5 


0.0201 (5) 0.0290 (5) 


0.0248 (5) 


0.0006 (4) 


0.0077 (4) 


-0.0035 (4) 


C6 


0.0262 (5) 0.0324 (6) 


0.0206 (5) 


-0.0028 (5) 


0.0063 (4) 


-0.0013 (4) 
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C/ 


U.Uz45 (jj 


A AOAA 

0.0290 (oj 


0.02 /4 (oj 


A AAAO /' A\ 
0.0008 (4) 


A AA A n / A\ 

0.00 i / (4) 


A AA 1 O { Z\ 

0.0018 (5) 


C8 


0.0192 (5) 


A AO /TT / C\ 

0.0263 (5) 


A AO AO /ZTX 

0.0308 (6) 


A A A 1 A / /I \ 

0.0010 (4) 


A AA A A / A\ 

0.0044 (4) 


A AA A A { Z\ 

—0.0040 (5) 


C9 


A A 1 A'^ /C\ 

0.0192 (5) 


A AO C ^ ^ C\ 

0.0256 (5) 


A AO OA 

0.0320 (6) 


A AAAC / A\ 

0.0005 (4) 


A AAO A / A\ 

0.0034 (4) 


A AAOC /C\ 

0.0025 (5) 


CiU 


0.0192 ip) 


A AOC7 

0.02D / (p) 


0.0322 (oJ 


A AAAC /A\ 

—0.0005 (4) 


0.0031 (4) 


A AA1 ^ fZ.\ 

0.0015 (5J 




A A1 OO /C\ 

O.Oloo (3) 


A AOTT /C\ 
0.02 / / {j) 


A AOAT 

0.029 / (6) 


A AAAO /'A\ 

0.0002 (4) 


A AAOC /'A\ 

0.0025 (4) 


A AA 1 A { Z\ 
0.0019 (5) 


C12 


A A 1 A'J /C\ 

0.0193 (5) 


A AO A ^ 

0.0294 (6) 


A AOAO 

0.0308 (6) 


A AAAO /A\ 

-0.0003 (4) 


A AA /I O / A\ 

0.0042 (4) 


A AA 1 H /C\ 

0.0016 (5) 


C13 


A A1 OO /C\ 

0.0188 (5) 


A AO 1 £ /£\ 

0.0316 (6) 


A AOAO /£\ 

0.0308 (6) 


A AAA/I /A\ 

0.0004 (4) 


A AAO O /A\ 

0.0038 (4) 


A AA1 A /C\ 

0.0014 (5) 


C14 


A A1 OA /C\ 

0.0189 {j) 


A AO O £i 

0.0336 (6) 


A Al 1 C 

0.031 J (6) 


A AAAO / A\ 
0.0002 (4J 


A AA A t A\ 
0.0046 (4) 


A AA 1 C /C\ 

0.0015 (5) 




A A1 OO /C\ 

0.0188 {d) 


A AO A O 

0.0342 (6) 


A A1 1 C 

0.031 J (6) 


A AAAC 

0.0005 (4J 


A C\f\A 1 { A\ 

0.0043 (4) 


A AAOO /C\ 

0.0023 (5) 


Clo 


A A 1 A 1 

0.0191 (5) 


A AO A C /£\ 

0.0345 (6) 


A AO O O 

0.0323 (6) 


A AAAA / A\ 

0.0000 (4) 


A AA AO i A\ 

0.0048 (4) 


A AAA/1 

0.0004 (5) 


C17 


0.0194 (5) 


0.0357 (6) 


0.0308 (6) 


A AA 1 ^ /C\ 

0.0012 (5) 


A AA/1 T 

0.0047 (4) 


A AAO A /C\ 

0.0034 (5) 


Cio 


u.uiy4 (i>) 


U.U355 (o) 


A ATAA 

U.UjUU (o) 


A AAA1 Z' A\ 
U.UUUj (4) 


A AA /II t A\ 

U.UU41 (4) 


A AAAC /C\ 

0.UUU5 (5) 


C19 


0.0217 (5) 


0.0403 (6) 


0.0326 (6) 


0.0029 (5) 


0.0052 (5) 


0.0050 (5) 


C20 


0.0193 (5) 


0.0507 (8) 


0.0428 (7) 


0.0010 (5) 


0.0044 (5) 


0.0007 (6) 


Nl 


0.0187(4) 


0.0286 (5) 


0.0232 (5) 


-0.0001 (4) 


0.0042 (3) 


0.0013 (4) 


01 


0.0369 (5) 


0.0487 (5) 


0.0239 (4) 


-0.0068 (4) 


0.0060 (3) 


0.0062 (4) 


02 


0.0287 (4) 


0.0505 (5) 


0.0288 (4) 


-0.0021 (4) 


0.0127 (3) 


-0.0127 (4) 



Geometric parameters (A, °) 



L-l KJV 


i.zl4Z (, i4j 


PI O TT1 o A 

1 Z — o 1 z/\ 


A QQAA 


CI— Nl 


1.3656 (14) 


C12— H12B 


0.9900 


CI— C2 


1.5552 (16) 


C13— C14 


1.5252 (14) 


\_/Z — uz 




pi O LJ1 O A 


A Qonn 


\_/Z — V^-j 




\^ 1 J — mjD 


0 oonn 


C3— C8 


1.3869 (16) 


C14— C15 


1.5251 (15) 


C3— C4 


1.4027 (14) 


C14— H14A 


0.9900 


C4— C5 


1.3789(14) 


C14— H14B 


0.9900 


C4— Nl 


1.4163 (14) 


C15— C16 


1.5275 (14) 


C5— C6 


1.3950 (16) 


C15— H15A 


0.9900 


C5— H5 


0.9500 


C15— H15B 


0.9900 


C6— C7 


1.3909(16) 


C16— C17 


1.5250(15) 


C6— H6 


0.9500 


C16— H16A 


0.9900 


C7— C8 


1.3878 (15) 


C16— H16B 


0.9900 


C7— H7 


0.9500 


C17— C18 


1.5257 (15) 


C8— H8 


0.9500 


C17— H17A 


0.9900 


C9— Nl 


1.4528 (13) 


C17— H17B 


0.9900 


C9— CIO 


1.5270 (14) 


C18— C19 


1.5220(15) 


C9— H9A 


0.9900 


C18— H18A 


0.9900 


C9— H9B 


0.9900 


C18— H18B 


0.9900 


CIO— Cll 


1.5222(14) 


C19— C20 


1.5239(16) 


CIO— HlOA 


0.9900 


C19— H19A 


0.9900 


CIO— HlOB 


0.9900 


C19— H19B 


0.9900 


Cll— C12 


1.5265 (14) 


C20— H20A 


0.9800 


Cll— HI 1 A 


0.9900 


C20— H20B 


0.9800 


Cll— HUB 


0.9900 


C20— H20C 


0.9800 


C12— C13 


1.5238 (14) 






Ol— CI— Nl 


126.70(11) 


C14— C13— H13A 


108.9 


01— CI— C2 


127.24 (10) 


C12— C13— H13B 


108.9 
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Nl — CI — Cz 


1 A/T f\A /A\ 

1U6.U4 (y) 


Cl4 — CI -3 — H13B 


1 AO A 

108.9 


02 — C2 — C3 


131.26 (11) 


T T 1 O A IT T T 1 0 1~1 

H13A — C13 — H13B 


107.8 


02 — C2 — CI 


123.57 (10) 


/~11C /~11'> 

C15 — C14 — C13 


110 /I A\ 

113.73 (10) 


C3 — C.2 — CI 


1 AC 1 /'0\ 

105.16 (8) 


r^'X C /~^t A TTlylA 

C15 — C14 — ^H14A 


1 AO 0 

108.8 


/~^0 

Cc — C3 — C4 


101 AT /I A\ 

Izl.Ui (10) 


A TTI/IA 

C13 — C14 — H14A 


1 AO 0 

108.8 


C8 — C3 — C2 


1 T 1 /' /I /I A\ 

131.64 (10) 


C15 — C14 — H14B 


108.8 


C4 — C3 — C2 


1 AT T /A\ 

107.32 (9) 


C13 — C14 — H14B 


1 AO 0 

108.8 


C5 — C4 — C3 


1 1 'I 0 / 1 A\ 

121.28 (10) 


TT1 A A 1 A TT1 /I T^ 

H14A — C14 — H14B 


107.7 


C5 — C4 — N 1 


1 0 11 /A\ 

lz8.13 (y) 


C 1 4 — C 1 5 — C 1 0 


1 1 '5 1/1 /"I A\ 

113.14 (10) 


C3 — C4 — N 1 


1 1 A C 0 /AX 

110.58 (9) 


C14 — C15 — H15A 


1 AA A 

109.0 


C4 — C5 — Co 


1 1 T ^ 1 /A\ 

117.21 (9) 


/~<1C TT1CA 

C16 — C15 — H15A 


1 AA A 

109.0 


C4 — C5 — H5 


121.4 


1 A 1 C T T 1 CT^ 

C14 — C15 — H15B 


109.0 


Co — C5 — H5 


1 '1 1 A 

lzl.4 


Clo — C15 — H15B 


1 AA A 

109.0 


C7 — Co — C5 


1 1 AC /I A\ 

121.95 (10) 


TT1 C A /~< 1 C TT1 CT^ 

H15A — C15 — H15B 


1 AT 0 

107.8 


C7 — Co — H6 


119.0 


C17 — C16 — C15 


1 1 T C7 / 1 A\ 

113.57 (10) 


C5 — C6 — Wf) 


119.0 


C17 — C16 — H16A 


108.9 


t~^o i~^n f^n 

C8 — C7 — Co 


1 0 A C 1 / 1 A\ 

120.51 (10) 


/^1C t"^^ £. TTI^A 

C15 — Clo — HloA 


1 AO A 

108.9 


/~<0 /"^T TTT 

C8 — C7 — H7 


1 1 A T 

119.7 


C17 — C16 — ^H16B 


1 AO A 

108.9 


Co — C7 — H7 


119.7 


1 C 1 T T 1 /^T~J 

C 1 5 — C 1 6 — H 1 6B 


108.9 


/"^i r^n 

C3 — Co — C7 


1 1 0 A 1 /I A\ 

118.01 (10) 


HloA — Clo — ^HloB 


win 


r^'^ r^o TTO 

C3 — Co — ^H8 


121.0 


Clo — C17 — CI 8 


113.33 (10) 


/~n /~^0 TTO 

C7 — C8 — H8 


121.0 


£1 /"^IT TTITA 

C16 — C17 — ^H17A 


1 AO A 

108.9 


Nl — C9 — CIO 


1 -1 /A\ 

112.22 (9) 


/-I 1 0 1 T T T 1 T A 

CI 8 — C17 — H17A 


108.9 


N 1 — cy — HyA 


1 AA ^ 

109.2 


Clo — C17 — ^H17B 


1 AO A 

108.9 


1 A TTA A 


1 AA ^ 

109.2 


C18 — C17 — ^H17B 


1 AO A 

108.9 


XT1 /" (\ TTr\T^ 

Nl — C9 — H9B 


109.2 


T T 1 T A 1 T T T 1 TT"! 

H17A — C17 — H17B 


107.7 


CIO — C9 — H9B 


109.2 


C19 — C18 — C17 


110 "7 C /I A\ 

113.75 (10) 


Tin A t~^C\ TTAFJ 


1 r\n A 

107.9 


ciy — CI8 — HI8A 


1 AO 0 

108.8 


cii — CIO — cy 


1 1 A'^ /A\ 

112.92 (9) 


r^'Kn /~^io TT10A 

C17 — CI 8 — ^H18A 


1 AO 0 

108.8 


Cll — CIO — HI OA 


109.0 


{- ^ 1 C\ f ' 10 T T 1 OT~> 

C19 — C18 — H18B 


108.8 


i~^C\ 1 A T T 1 A A 

C9 — CIO — HlOA 


109.0 


C17 — C18 — ^H18B 


108.8 


/~11A TT1 AT^ 

Cll — CIO — ^HlOB 


1 AA A 

109.0 


TT1 0 A /~< 1 0 TT1 OT^ 

H18A — C18 — ^H18B 


107.7 


r^c\ 1 A TT1 Ari 

cy — CIO — HlOB 


1 AA A 

109.0 


C 1 8 — C 1 9 — C20 


110 AO /1 1 \ 

113.08 (11) 


HlOA — CIO — HlOB 


107.8 


C18 — C19 — H19A 


109.0 


CIO — Cll — C12 


1 1 'I /"T /A\ 

112.63 (9) 


/-I i~\ f\ A r\ T T 1 A A 

C20 — C 1 9 — H 1 9A 


109.0 


1 A 1 1 TT1 1 A 

CIO — Cll — HllA 


1 AA 1 

loy.i 


^1A TT1 ATI 

CI 8 — C19 — ^H19B 


1 AA A 

loy.o 


TT11A 

C12 — Cll — HllA 


1 AA 1 

109.1 


C20 — C 1 9 — H 1 9B 


1 AA A 

109.0 


1 A z"" 11 T T 1 1 r"> 

CIO — Cll — HUB 


109.1 


T T 1 A A ■ r\ T T 1 An 

H19A — C19 — H19B 


107.8 


C12 — Cll — ^HllB 


109.1 


C 1 9 — C20 — H20A 


109.5 


TT1 1 A ^11 TT1 1 ri 

HllA — Cll — HUB 


1 AT 0 

107.8 


C19 — CzO — H20B 


1 AA C 

109.5 


C13 — C12 — Cll 


11'? 0^ /A\ 

113.86 (9) 


TTO A A l~^^f\ TTO ATI 

H20A — C20 — H20B 


1 AA C 

109.5 


/—I 1 T /~i 1 T T 1 'I A 

C13 — C12 — H12A 


108.8 


/-I \ (\ /'I ^ (\ TT'^ A/^ 

C19 — C20 — H20C 


109.5 




iuo.o 


W?flA C'~>(\ WO(\C 




C13— C12— H12B 


108.8 


H20B— C20— H20C 


109.5 


Cll— C12— H12B 


108.8 


CI— Nl— C4 


110.82 (9) 


H12A— C12— H12B 


107.7 


CI— Nl— C9 


123.54 (9) 


C12— C13— C14 


113.16(9) 


C4— Nl— C9 


125.19(9) 


C12— C13— H13A 


108.9 
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Hydrogen-bond geometry (A, °) 



D—Yi-A 


D— H 




D-A 


D—U-A 


C6— H6-0P 


0.95 


2.47 


3.1423 (14) 


127 


C6— H6-02" 


0.95 


2.55 


3.2360 (13) 


130 


C8— H8-02«' 


0.95 


2.52 


3.4598 (13) 


169 



Symmetry codes: (i) x, ->H-l/2, z-1/2; (ii) x, -y+V2, z-1/2; (iii) -x, -y+2, -z+1 . 
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